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(54) LASER WRITING DEVICE 

(57)Abstract: 

PURPOSE: To provide a high-quality image even with a 
change in characteristics of an f-6 lens caused by an 
environmetal change. 

CONSTITUTION: Two laser scanning position detection 
means 8a, 8b are provided out of an image area in a 
main scanning direction for cuing a beam and detecting 
a scanning speed. The whole of optical elements from a 
laser diode 1 to a reflection mirror 5 is supported by a 
housing 20. The housing 20 can move along a light path 
from the reflection mirror 5 to a drum surface 6a by a ball 
screw 9 and a pulse motor 10. With an occurrence of a 
relative positional shift in the respective optical elements 
1-6 caused by a change in such an environment as 
temperature and humidity or a change in scanning speed 

on the drum surface caused by a change in characteristics of the lens 4, the whole of the 
optical elements 1-5 automatically moves so as to estabilish a constant scanning speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laser diode which carries out outgoing radiation of the laser beam modulated according to 
image data, The f-theta lens which the laser beam which reflected said laser beam and was reflected by 
the polygon mirror which carries out a constant-angular- velocity deviation, and said polygon mirror is 
on a photo conductor, and is amended so that a uniform deviation may be carried out, With Miller who 
reflects the laser beam reflected by said f-theta lens in the direction of a photo conductor A 
photodetection means to detect the scan speed of a laser beam reflected by said f-theta lens, Laser write- 
in equipment equipped with said laser diode, polygon mirror, f-theta lens, and migration means to which 
at least one of the Miller is automatically moved to a photo conductor so that the scan speed detected by 
said photodetection means might become fixed. 

[Claim 2] The laser diode which carries out outgoing radiation of the laser beam modulated according to 
image data, The f-theta lens which the laser beam which reflected said laser beam and was reflected by 
the polygon mirror which carries out a constant-angular-velocity deviation, and said polygon mirror is 
on a photo conductor, and is amended so that a uniform deviation may be carried out, With Miller who 
reflects the laser beam reflected by said f-theta lens in the direction of a photo conductor According to 
environmental temperature, expand and contract so that the scan speed of a laser beam reflected by said 
f-theta lens may become fixed. Laser write-in equipment equipped with said laser diode, polygon mirror, 
f-theta lens, and migration means to which at least one of the Miller is automatically moved to a photo 
conductor. 

[Claim 3] Said migration means is laser write-in equipment according to claim 1 or 2 characterized by 
moving automatically a laser diode, a polygon mirror, a f-theta lens, and Miller on the whole to a photo 
conductor. 

[Claim 4] It is laser write-in equipment according to claim 1 or 2 which said migration means makes 
move automatically a laser diode, a polygon mirror, and a f-theta lens to a photo conductor at one, and is 
characterized by fixing Miller. 

[Claim 5] Said migration means is laser write-in equipment according to claim 1 to 4 characterized by 
making it move automatically so that the scan time for two points of a laser beam may become fixed. 
[Claim 6] Laser write-in equipment according to claim 1 to 5 characterized by controlling the 
conveyance timing of the recording paper in agreement with the image on a photo conductor when the 
write-in starting position of the direction of vertical scanning on a photo conductor moves by migration 
with said laser diode, polygon mirror, f-theta lens, and Miller. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laser write-in equipment in electrophotography 
processes, such as a digital plain paper copier (D-PPC), facsimile apparatus, and a printer. 
[0002] 

[Description of the Prior Art] If this beam is irradiated on a photo conductor as it is, since the image of 
both ends will be prolonged from a center section in a main scanning direction, this beam is on a photo 
conductor, and although the constant-angular- velocity deviation of the laser beam modulated according 
to image data is generally carried out by the polygon mirror with the laser write-in equipment in an 
electrophotography process, it is amended by the f-theta lens so that a uniform deviation may be carried 
out. Therefore, since an image expands and contracts in a main scanning direction, or a blooming occurs 
when the relative location of each optical system, such as a polygon mirror, a f-theta lens, and a photo 
conductor, has shifted, exact positioning of each optical system is needed. 

[0003] Conventionally, as this kind of the positioning approach, it writes in, as shown, for example in 
JP,60-74767,A, and it writes in with a starting position, a photodetector is formed in a termination 
location, respectively, and the approach of moving a f-theta lens to shaft orientations manually by two 
detecting signals, and adjusting is proposed. Moreover, it consists of other conventional approaches so 
that may write in as shown, for example in a publication-number No. 1 10512 official report, and it may 
write in with a starting position, a photodetector may be formed in a termination location, respectively 
and a clock may amend rotational frequency change of a polygon mirror. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in connection with an environmental variation, the 
image on a photo conductor expands [ even if it makes it move manually and adjusts a f-theta lens ] and 
contracts in a main scanning direction, and since the property of the f-theta lens used for common laser 
write-in equipment changes in connection with environmental variations, such as temperature, it has the 
trouble of spoiling double nature greatly to the manuscript of an image etc. 

[0005] In view of the above-mentioned conventional trouble, this invention aims at offering the laser 
write-in equipment which can obtain a high-definition image, even if the property of a f-theta lens 
changes with environmental variations. 
[0006] 

[Means for Solving the Problem] The laser diode which carries out outgoing radiation of the laser beam 
modulated according to image data in order that the 1st means may attain the above-mentioned purpose, 
The f-theta lens which the laser beam which reflected said laser beam and was reflected by the polygon 
mirror which carries out a constant-angular- velocity deviation, and said polygon mirror is on a photo 
conductor, and is amended so that a uniform deviation may be carried out, With Miller who reflects the 
laser beam reflected by said f-theta lens in the direction of a photo conductor A photodetection means to 
detect the scan speed of a laser beam reflected by said f-theta lens, It is characterized by having said 
laser diode, a polygon mirror, and a f-theta lens and the migration means to which at least one of the 
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Miller is automatically moved to a photo conductor so that the scan speed detected by said 
photodetection means may become fixed. 

[0007] The laser diode with which the 2nd means carries out outgoing radiation of the laser beam 
modulated according to image data, The f-theta lens which the laser beam which reflected said laser 
beam and was reflected by the polygon mirror which carries out a constant-angular- velocity deviation, 
and said polygon mirror is on a photo conductor, and is amended so that a uniform deviation may be 
carried out, With Miller who reflects the laser beam reflected by said f-theta lens in the direction of a 
photo conductor According to environmental temperature, expand and contract so that the scan speed of 
a laser beam reflected by said f-theta lens may become fixed. Said laser diode, It is characterized by 
having a polygon mirror, and a f-theta lens and the migration means to which at least one of the Miller is 
automatically moved to a photo conductor. 

[0008] The 3rd means is characterized by said migration means of the 1st or 2nd means moving 
automatically a laser diode, a polygon mirror, and a f-theta lens and Miller to a photo conductor on the 
whole. 

[0009] As for the 4th means, said migration means of the 1st or 2nd means moves automatically a laser 
diode, a polygon mirror, and a f-theta lens to a photo conductor at one, and Miller is characterized by 
being fixed. 

[0010] The 1st thru/or said migration means of the 4th means are characterized by making it move 
automatically so that, as for the 5th means, the scan time for two points of a laser beam may become 
fixed. 

[001 1] The 6th means is characterized by controlling the conveyance timing of the recording paper in > 
agreement with the image on a photo conductor, when the write-in starting position of the direction of 
vertical scanning on a photo conductor moves in the 1st thru/or the 5th means by migration of said laser 
diode, polygon mirror, f-theta lens, and Miller. 
[0012] 

[Function] Since at least one of a laser diode, a polygon mirror, and the f-theta lenses and Miller is 
automatically moved to a photo conductor so that the scan speed of a laser beam may be detected and a 
scan speed may become fixed by the above-mentioned configuration with the 1st means, even if the 
property of a f-theta lens changes with environmental variations, a high-definition image can be 
obtained. 

[0013] With the 2nd means, since it had the means to which it expands and contracts according to 
environmental temperature, and at least one of a laser diode, a polygon mirror, a f-theta lens, and the 
Miller is automatically moved to a photo conductor so that the scan speed of a laser beam might become 
fixed, even if the property of a f-theta lens changes with environmental variations, an image high- 
definition with an easy configuration can be obtained. 

[0014] With the 3rd means, since the whole optical element is automatically moved to a photo 
conductor, a high-definition image can be obtained, without being able to prevent that the exposure 
location of the direction of vertical scanning on a photo conductor changes, therefore changing timing, 
such as an electrophotography process and conveyance of the recording paper. 

[0015] With the 4th means, since Miller is fixed, a high-definition image can be obtained, without being 
able to prevent that the exposure location of the direction of vertical scanning on a photo conductor 
changes, therefore changing timing, such as an electrophotography process and conveyance of the 
recording paper. 

[0016] With the 5th means, since at least one of a laser diode, a polygon mirror, a f-theta lens, and the 
Miller is automatically moved to a photo conductor so that the scan time for two points of a laser beam 
may be detected and a scan time may become fixed, even if the property of a f-theta lens changes with 
environmental variations, a high-definition image can be obtained. 

[0017] Since the conveyance timing of the recording paper is controlled by the 6th means in agreement 
with the image on a photo conductor when the write-in starting position of the direction of vertical 
scanning on a photo conductor moves, a location gap of the image on a photo conductor and the 
recording paper can be prevented. 
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[0018] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The side 
elevation showing one example of the laser write-in equipment which drawing 1 requires for this 
invention, the top view in which drawing 2 shows the laser write-in equipment of drawing 1 , and 
drawing 3 are the explanatory views showing the swath width by the environmental variation. 
[0019] In drawing 1 and drawing 2 , the constant-angular- velocity deviation of the beam by which 
outgoing radiation was carried out from the laser diode (LD) 1 is carried out by a rat tail and the polygon 
mirror 3 in a main scanning direction so that image formation may be carried out to the reflector of the 
polygon mirror 3 with the beam waist justification means 2. The beam reflected by the polygon mirror 3 
is amended by the f-theta lens 4 so that a uniform deviation may be carried out on field 6a of the photo 
conductor drum 6 in a main scanning direction, and subsequently to the direction of drum side 6a, it is 
reflected by clinch Miller 5. In addition, it rotates at a fixed rate by the polygon motor 7, for example, in 
the case of six square shapes, the polygon mirror 3 scans a beam on 6 times drum side 6a by one 
rotation. Moreover, the f-theta lens 4 is constituted by spherical-lens 4a and toric lens 4b. 
[0020] And in order to detect search and the scan speed (time amount) of a beam, two laser scan location 
detection means 8a and 8b are established outside the image field of a main scanning direction. In 
addition, it is decided that virtual drum side 6b shown with an alternate long and short dash line will be 
an image field. Moreover, as shown in drawing 1 , the whole optical element to Miller 5 is supported 
with housing 20 by return from a laser diode 1, and this housing 20 is constituted by return from Miller 
5 by the ball thread 9 and the pulse motor 10 movable in accordance with the optical path to drum side 
6a. 

[0021] If environments, such as temperature and humidity, change, since a relative location gap of each 
optical elements 1-6 occurs, or the property of a lens 4 will change and the scan speed on drum side 6a 
will change, if it writes in with a fixed clock, an image expands and contracts in such a configuration. 
When it explains with reference to drawing 3 , it is time amount tl at some conditions about a drum side 
6a top. Only width of face f (tl) is scanned in between, and it is time amount tl by condition change. 
When it scans in between by width-of-face f (gl) {>f (tl)} (i.e., when a scan speed becomes early), an 
image is prolonged by only the part of f (gl)/f (tl) in a main scanning direction. In addition, the width of 
face f (tl) and f (gl) of this main scanning direction is detectable from the time difference detected by 
the above-mentioned laser scan location detection means 8a and 8b. 

[0022] Then, elongation of an image can be prevented, without changing a clock, when only the part of 
distance y moves the one to optical element 5 whole to drum side 6a so that a drum side 6a top may be 
scanned by width of face f (tl) when it changes so that it may scan by the above-mentioned width of 
face f (gl). In addition, when moving the one to optical element 5 whole, of course, other devices, such 
as a rack, and a belt, a chain, a wire, can be used instead of the ball thread 9 shown in drawing 1 , arid a 
pulse motor 10. [ a pinion and ] Here, although the beam diameter and configuration on drum side 6a 
change since the optical path length will change if the one to optical element 5 whole is moved to drum 
side 6a, the beam waist justification means 2 can adjust a beam diameter and a configuration the 
optimal. 

[0023] Moreover, as shown in drawing 4 , while moving only Miller 5 in accordance with the optical 
path over a lens 4 by return, alpha and beta may be changed whenever [ angle-of-reflection ] so that a 
beam may be irradiated by the same location of the hand of cut (the direction of vertical scanning) of 
drum side 6a. The adjustment include angle theta in this case is set to (alpha-beta)/2. Moreover, as 
shown in drawing 5 , it is good to even move Miller 5 in accordance with the optical path over a lens 4 
by return, and in this case, by drum side 6a, only the part of the radii distance R shifts in the direction of 
vertical scanning, and a beam is irradiated. 

[0024] Here, in the example shown in drawing 1 and drawing 4 , since a beam is irradiated by the same 
location of the direction of vertical scanning of drum side 6a even if an optical element moves, 
telescopic motion of the image of the main scanning direction on drum side 6a can be prevented, without 
changing timing, such as an electrophotography process and conveyances (resist roller etc.) of the detail 
paper. Moreover, by constituting the one to optical element 5 whole movable in the direction of vertical 
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scanning, it can adjust so that the resist location of the detail paper to the cross direction of an image 
may become fixed. 

[0025] Moreover, although only the part of distance R shifts in the direction of vertical scanning and a 
beam is irradiated in drum side 6a in the example shown in drawing 5 , a toner image and the recording 
paper can be made in agreement by changing the write-in initiation timing of the direction of vertical 
scanning, and the conveyance timing of the recording paper. Moreover, the resist location to the cross 
direction of an image can make a toner image and the recording paper in agreement by changing the 
write-in initiation timing of a main scanning direction instead of the device mentioned above. 
[0026] As for the distance y which shows the example to which drawing 6 installed the laser scan 
location detection means 8a and 8b in the example from which a relative location with a drum 6 does not 
change with environmental variations, or the minute location, and shows it to drawing 3 in this case, the 
scan time between the laser scan location detection means 8a and 8b is always determined that it will 
become fixed. 

[0027] Below, the 2nd example is explained with reference to drawing 7 . Although one was 
automatically moved in the 1st example of the above even if it detected the rate and time amount for two 
points of a scanning beam and there were few optical elements 1-5, elongation of an image is 
automatically prevented in this 2nd example using an expansion coefficient. 

[0028] That is, in accordance with the optical path from clinch Miller 5 to drum side 6a, the housing 21 
which supports the whole optical element to Miller 5 by return from a laser diode 1 is supported by a 
slot 21 , and a pin 22 and the amendment member 23 so that it may be movable, and the ingredient which 
has coefficient of linear expansion to which only the part of the distance y which shows the amendment 
member 23 to drawing 3 when environmental temperature changes moves housing 21 is chosen. In 
addition, in this example, the exposure location of the direction of vertical scanning in drum side 6a does 
not change. 

[0029] Like the case where the modification of the 2nd example is shown and the 1st example is shown 
in drawing 5 , drawing 8 is constituted so that only clinch Miller 5 may be moved in accordance with the 
optical path over a lens 4 (illustration 5, 5'). As specifically shown in drawing 8 (a), clinch Miller 5 is 
supported by the mirror holder 24, and the mirror holder 24 is supported by telescopic motion of the 
amendment member 25 movable. And since the exposure location of the direction of vertical scanning in 
drum side 6a changes, a part for this change is detected by the gap sensor 26 from a moved part of the 
mirror holder 24, and timing, such as an electrophotography process and conveyances (resist roller etc.) 
of the detail paper, is controlled by this configuration based on this detecting signal. 
[0030] Like the case where other modifications of the 2nd example are shown and the 1st example is 
shown in drawing 4 , drawing 9 is constituted so that a beam may be irradiated by the same location of 
the hand of cut (the direction of vertical scanning) of drum side 6a and alpha and beta may be changed 
whenever [ angle-of-reflection ], while it moves only clinch Miller 5 to a main scanning direction. 
[0031] As specifically shown in drawing 9 (a), the core is attached in straight side-like member 25a 
rotatable as a shaft by the amendment member 25 which two slot 24a was horizontally formed in the 
mirror holder 24 which supports clinch Miller 5, and has been arranged horizontally. And when the 
amendment member 25 expands and contracts, pin 25b which engages with slot 24a is formed in the 
both ends of straight side-like member 25a so that the adjustment include angle theta may be set to 
(alpha-beta)/2. In addition, since the exposure location of the direction of vertical scanning in drum side 
6a does not change in this example, the gap sensor 26 as shown in drawing 8 is unnecessary. 
[0032] Drawing 10 shows the modification of further others of the 2nd example, and from the laser 
diode 1 to the f-theta lens 4 consists of this example movable conversely. That is, from the laser diode 1 
to the f-theta lens 4 is supported with housing 26, and housing 26 moves by telescopic motion of the 
amendment member 25 to the housing 27 of immobilization, and Miller 5 is being fixed to the housing 
27 of immobilization by return. Since the exposure location of the direction of vertical scanning in drum 
side 6a does not change in this example, the gap sensor 26 as shown in drawing 8 is unnecessary, and, as 
for this configuration, it is needless to say that it can apply also when shown in drawing 1 . 
[0033] 
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[Effect of the Invention] As explained above, invention according to claim 1 The laser diode which 
carries out outgoing radiation of the laser beam modulated according to image data, The f-theta lens 
which the laser beam which reflected said laser beam and was reflected by the polygon mirror which 
carries out a constant-angular- velocity deviation, and said polygon mirror is on a photo conductor, and is 
amended so that a uniform deviation may be carried out, With Miller who reflects the laser beam 
reflected by said f-theta lens in the direction of a photo conductor A photodetection means to detect the 
scan speed of a laser beam reflected by said f-theta lens, Since it had said laser diode, polygon mirror, f- 
theta lens, and migration means to which at least one of the Miller is automatically moved to a photo 
conductor so that the scan speed detected by said photodetection means might become fixed Even if the 
property of a f-theta lens changes with environmental variations, a high-definition image can be 
obtained. 

[0034] The laser diode with which invention according to claim 2 carries out outgoing radiation of the 
laser beam modulated according to image data, The f-theta lens which the laser beam which reflected 
said laser beam and was reflected by the polygon mirror which carries out a constant-angular-velocity 
deviation, and said polygon mirror is on a photo conductor, and is amended so that a uniform deviation 
may be carried out, With Miller who reflects the laser beam reflected by said f-theta lens in the direction 
of a photo conductor Since it had the migration means to which it expands and contracts according to 
environmental temperature, and at least one of said the laser diodes, polygon mirrors, f-theta lenses, and 
Miller is automatically moved to a photo conductor so that the scan speed of a laser beam reflected by 
said f-theta lens might become fixed Even if the property of a f-theta lens changes with environmental 
variations, an image high-definition with an easy configuration can be obtained. 
[0035] Since said migration means according to claim 1 or 2 moves automatically a laser diode, a 
polygon mirror, a f-theta lens, and Miller to a photo conductor on the whole, invention according to 
claim 3 can obtain a high-definition image, without being able to prevent that the exposure location of 
the direction of vertical scanning on a photo conductor changes, therefore changing timing, such as an 
electrophotography process and conveyance of the recording paper. 

[0036] Since said migration means according to claim 1 or 2 moved the laser diode, the polygon mirror, 
and the f-theta lens to the photo conductor by one and fixed Miller, invention according to claim 4 can 
obtain a high-definition image, without being able to prevent that the exposure location of the direction 
of vertical scanning on a photo conductor changes, therefore changing timing, such as an 
electrophotography process and conveyance of the recording paper. 

[0037] Since claim 1 thru/or said migration means given in four make it move so that the scan time for 
two points of a laser beam may become fixed, invention according to claim 5 can obtain a high- 
definition image, even if the property of a f-theta lens changes with environmental variations. 
[0038] Since invention according to claim 6 controls the conveyance timing of the recording paper in 
agreement with the image on a photo conductor when the write-in starting position of the direction of 
vertical scanning on a photo conductor moves in invention claim 1 thru/or given in five by migration of 
said laser diode, polygon mirror, f-theta lens, and Miller, it can prevent a location gap of the image on a 
photo conductor and the recording paper. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use* of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing one example of the laser write-in equipment concerning this 
invention. 

[Drawing 2] It is the top view showing the laser write-in equipment of drawing 1 . 
[Drawing 3] It is the explanatory view showing the swath width by the environmental variation. 
[Drawin g 4] It is the important section side elevation showing the modification of the 1st example. 
[Drawing 5] It is the important section side elevation showing other modifications of the 1st example. 
[Drawing 6] It is the top view showing the modification of further others of the 1st example*. 
[Drawing 7] It is the side elevation showing the 2nd example. 
[Drawing 8] It is drawing showing the modification of the 2nd example. 
[Drawing 9] It is drawing showing other modifications of the 2nd example. 

[Drawing 10] It is the side elevation showing the modification of further others of the 2nd example. 

[Description of Notations] 

1 Laser Diode 

3 Polygon Mirror 

4F-thetaLens 

5 5' Clinch mirror 

6 Photoconductor Drum 

8a, 8b Laser scan location detection means 

9 Ball Thread 

10 Pulse Motor 
20 21 Housing 

23 25 Amendment member 
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